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(54) rate; TIS.SUH MANfPULATK)N AND SECUREMHNT SYSTEM 




(57,1 Almract; TissLie tnajupulation and securenient 
systems are described herein. A tissue mftritpulatton 
a.ssstnbly i.s pivotably ewipitd to the disLl end of a mbuks 
member and ira.s a lower jaw fX3,embeT and an uptyer jaw 
me-)«ber psve-iabiy eoupled to the lower jaw memtx5.r. A 
(wotti'tgunibfc laatsc!) tube is also pivotabiy eoupied to the 
upper jaw member and is used to ijrge the jaw memhers 
fjrjin s lovv -ptrolik coungtirsuf-'t! t,o an (.ipeit coufignraliots 
for m;s;iving ti.ssne. Ti',e tissue t!;a.nli7ijl.alk!t! assembly may 
be advanced through a shape-locfotble eudtsscopic device, a 
ffinventional endoscope, or difcetiy by itself inio a {jaiieu!. 
A second tooi can he used in combination with the tissue 
mtHiipufation asstnribly to engage tissue and mani[.>nlate the 
tissue In conjutiotion wji:h ihe (issue manipnlntion tissemhiy. 
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tissue MAOTULATION and SECUHEMENT SYSTEM 



BACKGROUND OF THE INVENTION 

[00Q1| Field of the Invention , The present invention reiates to methods and apparatas for 
matiipulallng and/'or securing tissue. More particulariyj tbs present invention relates to 
methods and apparatus for manipiUating amVor securing tissue endoluminahy, for instance, to 
fomr aad'^or secure tissue folds or to approximate regions of tissue, etc, 

i0002| A nnniher of aurgical techniques have been developed to treat various 
gastrointestinal disorders. One such example of a pervasive disorder is morbid obesity. 
Conventionai surgical treatment for morbid obesity tj'picaUy includes, e.g., bypassing asi 
absoiptive surface of the small intestine, or reducing the stomach sixe. However, many 
conventional surgical procedures may present numerous life-threatening post-operative 
complications, aud may cause atyjhcal dianiiea, electrolytic imbalance, unpredictable weight 
loss and reflux of nutritious chyme proximal to the site of the anastomosis. 



{0003| Furthermore, the sutines or staples that are often used in surgical procedures for 
gastvointestinai disoKiens typically require extensive Iraioing by the clinician to achieve 
competent use, and may ooncenix'ate significant force over a small surthce area of the tissue, 
tirereby potentially causing die suture or staple to tear tlnrough the tissue. Many of the 
surgical procedures require mgions of tissue witliin the body to be approximated towards one 
another and reliably secured. The gastrointestinal lumen, for instance, includes four tissue 
layers, where the mucosa layer is the inner-most tissue layer followed by connective, tissue, 
foe musculaiis layer, and where the serosa layer is tlis outer-most tissue layer. 

[0D04J One pTOblem witli conventional gastrointestinal reduction systems is that the 
anchors (or staples) should engage at least the musculatis tissue layer in order to provide a 
proper foimdation. hi othei' w'ords, the mucosa atrd connective tissue layers typically are not 
strong enough to sustain the tensile loads imposed by normal movement of foe stomach wall 
during ingestion and processing of food. In parliculai', these layers tend to stretch elastically 
rather than firmly hold the anchors (or staples) in position, and accordingly, foe more rigid 
muscularis and/or serosa layer should ideally be engaged. This problem of capturing the 
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muscularis or serosa layers becomes particularly acute where it is desired to place m anchor 
or other apparatus txaasosopiiageaily rather than intra-operatively, since care iinist be taken iii 
piercing the tougli stomach wall not to inadveiteatly puncture adjacent tissue or organs. 

lOOOSj One coBventional metliod for secimiig anchors -witlun a body lumen to the tissue is 
5 to utilize sewing device to suture the stomach wall into folds. Tliis procedure tyi>ically 
involves advancmg a sewing instmmmt through the w'^orking channel of an endoscope and 
into the stomach and against the stomach wail tissue. The contacted tissue is then typically 
drawn into foe sewing iiistnimeait where one or more sutures or tags ar e implanted to hold the 
suctioned tissue in a folded condition known as a pHcatiom Another metiiod in volves 
1 0 manually creating sutui’es for securing the plication. 

i00H6] One of the problems associated with these types of procedmes is the thne and 
number of intubation.s needed to perform the various procedures endoscopically. Another- 
problern is the time required to complete a plication from the sun'ounding tissue with the 
body lumen. In the period of time that a patient is anesthetized, procedures such as .for the 
1 5 treatment of morbid obesity or for GERD must be performed to conapietion. Accordingly, 
the placement and securement of the tissue plication should ideally be relatively quick and 
perfomied with a minimal level of confidence. 

[00071 Another problem with conventional metliods involves ensuring that the staple, 
knotted suture, or clip is secured tightly against the tissue and that the newly created plication 
20 will not relax under any slack which may be created by slipping staples, knots, or clips. 

Other conventional tissue seem-ement devices such as suture anchom, twist ties, crimps, etc. 
are also often used to prevent sutures from slipping tluough tissue. However, many o,f tliese 
types of devices are typically large and unsuitable .for 1ow-pro.file delivery- tooiigh the body, 
e.g,, traitsesophagsaiiy. 

25 [0008J Moreover, when gasping or clamping onto or upon the layers of tissue with 

conventional anchors, sutures, staples, dips, etc., many of these devices aj'e configured to be 
placed only after the tissue has been plicated and not durkg the actual plication procedure. 

BRIEF SUMbfAR Y OF THE INVENTION 

[0009] ^bn example of a tool which may be utilized for endoluromally- accessing tissue may 
30 generally comprise a flexible catheter or tubular body which may be confrgm'ed to be 

sufficiently flexible for advancement into a body-lumen, e.g., trausorally’, percutaneously. 
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iapafoscopicaliy, etc. The tubular body may be configured to be torqueabie such that when a 
control handle is manipulated aad/or rotated by a practitioner from outside the patient’s body, 
the iongitudmaJ and/or torquing force is transmitted along the flexible body sircli that the 
distal end o.t body is advanced, mthdrawn, or rotated in a corresponding majiner. 

5 [00101 A tissue manipulation assembly may be located at the distal end of the tubular body 

and is generally used to contact and form tissus folds, as mentioned above. The tissue 
manipulation assembly may be connected to the distal end of the tubular body via a pivotable 
coupling and a lower jaw member may extend dLstafly Jxoni the pivotable Gonpling with an 
upper jaw' member, in this example, pivotably coupled to the lower jaw member via a jaw 
1 0 pivot. The location of tlie jaw pivot may be positioned at various locations along the lower 

j aw depending upon a number of factors, e.g., the desbred size of the “bite” or opening for 
accepting tissue between the jaw members, the amomit of closing force- between the jaw 
members, etc. One or both jaw members may also have a number of protrusions, projections, 
grasping teeth, textured surfaces, etc., on the surface or surfaces of tiie jaw members to 
1 5 facilitate the adlierence of tissue tlrerebetween. 

[001 1 j A launch lube may extend fix>m the handle, through tubulin body, and distally from 
the euid ot tubular body where a distal end of the launch tube is pivotally connected to the 
Upper jatv member at a pivot, A distal portion of the launch tube may be pivoted into 
position within a channel or gi'oove defined in upper jaw member to faci litate a low-profile 
20 configuration of the tissue manipulation assembly, WTieu articulated, eitlier via the launch 
tube or other mechanism, the jaw members may be urged into an open configuration to 
receive tissue in tlie jaw openmg between the jaw members. 

[0fil2] hi operation, a shape-iocfcable endoscopic assembly may be adv;uieed into a 
patient s stomach per-oraliy and throu^i tire esophagus. Such an endoscopic assembly may 
25 generally comprise an endoscopic device which may have a distal portion wiiich may be 

ariicniated and steered to position its distal end anjwvhere within tlie stomach. Once desirablv 
configured, the assembly may then be locked or rigidized to maintain Its shape or 
configuration to allow for procedures to be performed on the tissue utilizing any number of 
tools delivered tberetbrongh. 

30 [0013] The tissue manipulation assembly may be delivered into the patient while in a low- 

profile configuration, e.g., trarisoraily, tlnough the sliape-Iockable endoscopic assembly, 
through an endoscope, an endoscopic device, or directly. Once desirably positioned, the 
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launch tube may be urged pmximally via its proxaual end at iiaadle. Because tlie jaw 
assembly pivot and tiie relative positiomug of the upper jaw pivot along lower jaw member 
and lamrch tube pivot along upper jaw membeiv the p'oximal movement of the larmch tube 
may effectively articulate upper jawmuto an expanded jaw confipiratioii, Proximally urging 
the laiuich tube may also urge the lower jaw member to pivot about the assembly pivot and 
fonn an angle relative to a iongitiidiBal axis of the tubular body. The opening of the upper 
jaw relative to the lower jaw creates a jaw opening for ^'asping or receiving tissue. 
Moreover, the tissue manipulation assembly tnay also include a stop located adjacent to the 
jaw assembly pivot or within the pivot itself. 

|b014] A second tool for imtiaily engagmg the tissue region of interest may also be 
deployed and utilized to engage fee tissue and to position fee engaged tisstic bertveen fee 
jaws of fee jaxv assembly. Any number of tools may be used in combination vs-ife fee tissue 
niaihpulatiou assembly. Once the tissue has been engaged between the jaw m.eniber.s. a 
ireedle assembly may be Ui'ged through the launch tube to pierce through the grasped tissue. 
Once fee needle assembly has been passed tluuugh the engaged tissire, one or more tissue 
anchors may be deployed for sectiiing the tissue. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] Fig. 1 A shows a side view of one variation of a tissue m anipulation assembly 
having a Ilexible body and a handle. 



10W6] Fig, IB illustrates a detail side view' of a tissue manipulation ;issembly in a low- 
profile configuration connected to the distal end ot the tubulai' body via a pivotable conpling, 

[0017| Figs. 2A to 2C illustrate a method for articulating the tissue manipulation assembly 
from a iow-proflle configuration to an opened configuration and to a closed jaw configuration 
for clamping upon tissue, respectively. 



{0018] Figs. 3 A and 3B show detail perspective views of the tissue manipulation assembly 
in an open and clamped configuration, respectively. 



[0019] Fig. 4 shows an assembly view of how a needle deployment assembly may be 
intix>dneed through a handle and tubular body of the tissue manipulation assembly. 



[0020] Fig, 5A shows a detailed assembly view of fee needle deplo}TOent assembly from 
Fig. 4. 
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[002 1| Fig. 5B shows an exploded assembly viexv of Hie needle deploj-mmt assembly from 
Fig. 5 A. 

[0022] Fig, 6 iliustxates one example in which a shapedodcable endoscopic assembly may 
be advanced- into a patient's sto.mach per-orally and tteough the esophagus with a tissue 
5 manipulation assembly advanced through a -first lumen and a tissue engagement member 
advanced through a second lumen. 



[0023] Fig. 7 iOustrates a tissue manipulation assembly and examples of various tools 
which may be used in combination witli the tissue manipulation assattibly. 

[0024] Figs, 8A to 8D illustrate an example .for pertorming an endoluminal tissue 
1 0 m.anipulatkio and securement procedure utilizing a tissue manipulation assembly in 

combination with a sqrarate tissue grasping tool within, e.g,, a patient’s stomach. 

[00251 Fig. .9A s.hows one variation where a single tissue fold may be secured between 
tissue anchors using the tissue manipulation assembly. 

[0026] Fig. 9B shows another variation where two or mare tissue folds may be secured 
15 between tissue anchors using fee tissue manipulation assembly, 

[0027] Figs. 1 0.A and 1 0.8 illu.strate a variation of the tissue manipulation assembly in a 
perspective and cross-sectional view, respectively, where a number of reinforcement 
membem or bars may be positioned along the laiuich tube to increase its cohnnn strength. 

[0028] Figs, 1 1 A and 1 IB illustrate another variation of the tissue manipuiation assembly 
20 in a perspective and cross-sectional view, respecdveiy, where a pull wire may be routed 
liirougli the launch tube to facilitate articulation of the launch tube and/or jaw as,semhly, 

[0029] Fig. 12 illustmtes yet another variation of tire tissue manip ulate assembly which 
may also utilize a pull wire connected directly to tire launch tube. 



25 DET/VILED DESCRIPTION OF TEB IWENTION 

[0030] In manipulating tissue or creating tissue folds, a having a distal end effector may be 
advanced endoluminally, e,g., traasorally, tran.sgasti-ica!iy, etc., into fee patienf s body, e.g., 
the stomach. Tire tissue may be engaged or gasped and the engaged tissue may be 
manipulated by a surgeon or pmctitioner from outside the patient’s body. Examples of 
30 creating and forming tissue phcatio.ns may be seen in further detsiil in U,S. Pat. App, Serial 
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No. 1 0/955,245 filed September 29 , 2004, wllicli bas been kcorpointed herem by rofei’ence 
abo%''e, as well as U.S, Pat. App, Serial No. 10/735,030 filed December 12, 2003, which is 
incorpomted herein by reference in its entirety. 

[0031] In engaging, manipidathig, and/or securing the fissne, various methods and dewces 
5 may be impleinented. For instance, tissue secureinent devices may be delivered and 
positioned via. an endoscopic apparatus for contactmg a tissue wall of the gastromtestinal 
lumen,, creating one or more tissue folds, and deploying one or more tissue anchors tlirough 
the tissue fold(s). Use tissue anchor(s) maybe disposed througii the muscularis andfor serosa 
layers of the gastromtestinal iumen . 

1 0 [0032] /ill illustrative side view of one example of a tool which may be utilized for 

endoluminally accessing tissue is siiowm in Fig. 1 A, which shows assenibiy 10. Tire 
assembly 10 generally comprises a .flexible catheter or tubulm body 12 which may be 
configured to be sufficiently flexible for advancement into a body lumen, e,g. , transoraily, 
percutaneously, laparoscmpically, etc. Tubular' body 12 may be configured to be torqneable 

1 5 through various methods, e.g., utilizing a braided tubular constmetion, such that vehen handle 
1 6 is manipulated and/or rotated by a practitioner ftom otttside tire patient’s btxdy, the 
longitndinai and/or torquing force is transmitted along body 12 such that the distal end of 
body 12 is advanced, withdrawn, or rotated in a corresponding manner. 



[0033] Tissue manipulation assembly 14 is located at the distal end of tubular body 12 and 
20 is generally used to contact and form tissue folds, as mentioned above. Fig, IB shows an 
illustrative detail side view in ■which tissue manipulation assembly 14 may be seen connected 
to the distal end of tubular body 12 via a pivotable coupling 18. Lower member 2(1 
extends distally from the pivotable coupling 18 and upper jaw member 22, in this example, 
may be pivotably coupled to lower jaw member 20 via jaw pivot 26, The location of jaw 
25 pivot 26 may be positioned at various locatioiis along lower jaw 20 depending upon a number 
of factors, e.g., the desired size of the “bite” or opening for siccepting tissue between the jaw' 
members, the amount of clo,sing force between the jaw members, etc. One or botli jaw 
members 20, 22 may al.so have a number of protrusions, projections, grasping teeth, textured 
surfaces, etc., 24 on tlie surface or surfaces of the jaw membem 20, 22 facing one another to 
30 facilitate the adiierence of tissue between tire jaw members 20, 22. 

|0034| Lannch tube 28 may extend from handle 16, through tubular body 12, and distally 
foom the end of tubular body 12 vvhere a distal end of launch tube 28 is pivotally eomieoted to 
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upper jaw member 22 at launch tube pivot 30. A distal poition of latmch hibe 2 8 may be 
pivoted into position wifliin a channel or groove defined in upper jaw member 22, to fadlitate 
a low^-pro ffle configuration of tissue manipaktion assembly 14. When articulated, either wa 
kunch tube 38 or otijer mechanism, as described fiirther below, jaw members 20, 22 may be 
5 urged into an open configuration to I'eceive tissue in jaw opening 33 betw^een fee j aw 
members 20, 22. 

|0035] Launch tobe 28 may be advaivced from its proximal end at handle 16' sndi that the 
portion of iauncb tiibe 28, which extends distally feom body 12, is forced to rotate at hinge or 
pivot 30 afxd reconfigure itself such that the exijosed portion forms a cutved or arcuate shape 
1 0 feat positions the launch tube opemng perpendicularly relative to upper jaw member 22. 
Launch tube 28, or at least the exposed portion of launch mbe 28, may be fabiicated trom a 
highly flexible material or it may be fabricated, e,g., Ifom Nitinol mbing material which is 
adapted to flex, e.g., via circumferential slots, to permit bending. 



[0036] Figs, 2A to 2C iilustrate one method for ariicukting a tissue manipulation assembly 
15 into an opened and closed configuration. A.S shown in Fig. 2A, the assembly may he 

delivered into a patient while in a low-profile configuration 40, e.g,, trausorally, through an 
endoscope, an endoscopic device, or directly. Once desirably po.sitioned, launch tube 28 may 
be urged pundmaliy via its proximal end at handle 16. Because of Jaw 8,ssembiy pivot 18 and 
the relative positioxnng of upper jaw pivot 26 along lower jaw member 20 and launch tube 
20 pivot 30 along upper jaw membci- 22, the proximal movement of launch tube 28 may 

effectively articulate uj?per jaw 22 i.uto an expanded jaw'^ configuration 42, as shown in Fig. 
2B. Proximaily urging launch tobe 28 may also ui'ge lower jaw member 20 to pivot about 
assembly pivot 18 and form an angle, a, relative to a laugitudinal axis of tubular body 12, 
ihe openingof upper jaw 22 relative to lownr jaw 20 creates jaw opening 32 for grasping or 
25 receiving tissue. Moreover, the ti.ssue manipulation assembly may also mcinde a stop located 
adjacent to jaw assembly pi vot 18 or within fee pivot 18 itself. 

|0037j Once launch tube 28 has been urged proximaily, it may be locked into place thus 
locking the jaw configui-ation as -well Moreovex, having the launch tube 28 aificulate the jaw 
members 20, 22 m this variation eiiminates fee need for a separate jaw ariicnlation and/or 
oO locking mechauis,ni . Once the tissue has been pulled or manipulated between jaw members 

20, 22, iamicb tube 28 may be pushed distally to actuate the jaw members 20, 22 into a 
closed, grasping configuration 48, as shown in Fig. 2C, for engagement with the tissue. As 
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launch tube 28 is urged distdly through body J2, lower jaw member 20 may be maintained at 
the angle, relative to the tissue to ftrther facilitate manipulation of the grasped tissue, 

10038] Launch tube 28 may further define a flexible portion 44 di^atly of a rigid portion 
46. Although launch tube 28 may be fabricated from diflerent materials having differing 
5 flexibilities, it may also be fabricated from a single material, as mentioned above, where the 
flexible portion 44 may configured, e.g,, by siotthrg, to allow' for bending of the I'aunch tube 
28 in a plane to .fbnn a smgle curved or arcuate section w'hile the rigid section 46 may extend 
at least partially in to tubular body 12 to provide column strength to launch tube 28 while it is 
urged distally upon upper jaw member 22 and upon any tissue engaged tliereby, as seen in die 
10 Fig. 2C. 



f 003.9] Once, tlie tissue has been engaged betw' een jaw members 30, 22, a needle as,sembly 
may be urged tlnxjugii handle 16 and out through launch tube 28, The needle asseinbly may 
pass tkough lower jaw merabar 20 via needle assembly openmg 50 defined, in lower jaw 
member 20 to pierce through the grasped tissue. Once the needle assembly has been passed 
15 through the engaged tissue, one or more tissue anchors may be deployed for securing the 
tissue, as described in fitrther detail inU.S. Pat. App. Serial No. 1 0./955,245, which has been 
incorporated by reference above. 

{0040] Figs, 3A and 3.B show detail pempective view's of the tissue manipulation assembly. 
As shoTO in Fig, 3 A, lower jaw member 20 and upper Jaw member 22 may be seen its open 
20 configuration 42 when the launch tube has been urged proximally. Launch tube channel 52 
may also be seen defined within upper Jaw member 22 for providing a space for positioning 
the launch tube wiien in the low-profile configuration. Also shown is needle assembly 
opening 50 defined within lower jaw^ member 20 fox passage of the needle assembly 
therethrough. Fig. 3B show''s the assembly .in its closed jaw configuration ^vhem the launch 
25 tube has been urged distally in which it rotates about iaunch tube pivot 30 such that tire 
opening the launch tube become perpendicular relative to the jaw-' membem 20, 22. 

[0041] Altiiough one particular variation of tlie jaw' membei's 20, 22 is show'n, this is not 
.intended to be limiting in jaw member configuration or operation. Otlier variations may 
include various placement of tire jaw's relative to one anoth.er, alteniative configurations for 
30 articulating the jaw^ members, aitemative configurations for the lamich tube placement, etc. 

Other variations as-e intended to be within the scope of this disclosure. 
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[0042| As mentioned above, a needle deploj'ment assembly 60 may be deployed tln'ough 
the assembly 10 by introducing needle deployment assembly 60 into the handie 16 and 
tinroiigii tubular body 12, as shown in the assembly view of Fig, 4, such that the needle 
assembly 66 is advanced from the launch tube and into or through approximated tissue. Once 
5 the needle assembly 66 has been advaiiced tiirough the tissue, the anchor assembly 6S may be 
deployed or ejected. Anchor assembly 68 is nomially positioned wifMti the distal portion of 
tubular sheatli 64 which exteiids from needle assembty control or housing 62. Once the 
anchor assembly 68 has been fully*' deployed fr'om sheath 64, the spent needle deplojitnent 
assembly' 60 may be removed from assembly^ 10 and another needle deployment assembly 
1 0 may be introduced without having to remove assembly 1 0 from the patient. The length of 

sheath 64 is such that if may be passed entirely tlirough the iengfh of tub ular body 12 to 
enable the deployment of needle assembly 66 into and/or throngh the tissue. 

(0043) Pig. 5A shows a detailed assembly view of the needle deployment assembly 60 
from Fig. 4. In this variation, eloxtgate and fle,xible sheath or catheter 64 may extend 
1 5 removably from needle assembly control or housing 62, Sheath or catheter 64 and housing 
62 may be intercomrected via interlock 70 which may be adapted to allow for the securement 
as well as the rapid release of sheath 64 from houshig 62 through any number of fa stening 
methods, e.g., tlrreaded cotmection, press-fit, releasable pin, etc. Needle body 72, which may- 
be configured into any one of the variations described above, may extend from the distal end 
20 of sheatli 64 wliiie maintaming cotmnunicatton between the lumen of .slieatb 64 and needle 
opening 74. 



[0044j Elongate pusher 76 may comprise a flexible wire or hypotube which is 
translationally disposed within sheath 64 and movably connected wilhiii housing 62. A 
proximaliy'-located actuation member 78 may' he rotalably or otherwise comiected to houshig 
25 62 to selectively actuate tlie tauislational movement of elongate pusher 76 relative to sheath 

64 for deploying the anchors from needle opening 74. Anchor assembly 68 may be seen 
positioned distally of elongate pusher 76 within sheath 64 for deployment fi'om sheatli 64. 
Needle a.ssembiy guides 80 may also be seen protimling from housing 62 for guidance 
tlnougfa the lockiug mechanism described above. Fig. 5B shows an exploded assembly view 
30 of the needle deployment assembly 60 from Fig, 5A. As seen, sheath 64 may be 

discomiected from housing 62 \da interlocfc 70 to reveal the elongate pusher 76 connected to 
housing 62 and tlie distal and proximal anchors 82, 84, respectively, of anchor assembly 68. 
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|004S} ^'ith respect to the anchor assemblies, the types of ai),chojfS sbowii and described ars 
mtended to be iltostrative and are not limited to the vanations shown. For instaice, the tissue 
anchor variations may also include "‘T^-type anchors while other variations may include 
reconfignrable “basket”-type anchors, which maj? generally comprise a nimiber of 
5 cotifignrahle strata or legs extending between at least two collars or support meiiibers or 
reconfigurable mesh starctures extendmg between tire two collars. Other variations of these 
or other types of anchors are also contemplated for use in an anchor assembly. Moreover, a 
single t)pe of auchor may be used exclusively in an anchor assembly; alternatively, a 
combination of different anchor types may be used in an anchor assembly, Furthennore, the 
1 0 different types of cinclmig or locking mechanisms are not intended to be limited to any of the 

particular variations shown and described but may/ he utilized in any of the combinations or 
varying t ypes of anchors as practicable. 

[0b46} Other variations for tlie needle assemblies and for the anchors are described in 
furiher detail in U.S. Pat. App, iSeriaJ No. 10/955,245, wliich has been incorporated by 
15 reference above. 



[0047] In operation when manipulating and seeming tissue within a patient’s body, a 
separate elongate shaft ha\diig a tool on or near the distal end of the shaft maybe utilized in 
conjunction witii tire tissue manipulation assembly 14. Such tools are generally utilized in 
endoluminal procedures ndiere the tools are delivered tln-ough an endoscope. GeneraMy, 

20 several different tools may be utilized for performing a procedure endoluminaily'. 

[0048] As illustrated in Fig. 6, one such example is showm in which a shape-lockable 
endoscopic assembly 90 may be advanced into a patient’s stomach S per-orally and ttirongh 
the esophagus F<. Such an endoscopic assembly 90 may generally comprise an endoscopic 
device which may’ have a distal portion ■which may be ailiculated and steered to position its 
25 distal end anywhere within the .stomach S. Once desintbly amfigured, assembly 90 may then 
be locked or rigidized to maintain its shape or configuration to allow for procedures to be 
performea on the tissue utilizing any number of tools delivered through the asssinbiy 90, 
Shape-lockable assembly 90 and its variations are described in janther detail in U.S. Pat. App, 
Serial No. 10/734,562 filed December 12, 2003, which is incorporated herein by reference in 
30 its entii'ety. 



[0049] Shape-lockable a,ssembly/ 90 may be generally comprised of shape-lockable 
endoscopic body 92 liaving an articulatable distal portion 96. The endoseopic body’ 92 may 
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define at least &st and second lumens 98, j 00, tespectivsly, tteongb die endoscopic body 92 
tlnmigb wbidi one or more tools may be deplo 3 ?ed into tlie stomach S, Additional lumens 
may be provided tiirougb shape-lockable endoscopic body 92, such as a vdsnalizaiioa lumen 
Idlj through which an endoscope may be positioned to provide visualization of the region of 
5 tissue. Alternatively, an imager such as a CCD imager or optical fibers may be provided in 
lumen 101 to provide visnaiizatioii. An optional thin wall sheath 94 may be disposed tlirough 
the patient’s mouth, esophagus E, and possibly past the gastroesophageal jimction GEJ into 
the stomach S. Shape-lockable body 92 may be advanced through esophagus E (and fiiroiigh 
sheath 94, if utilized) and into stomach S while disposed in a flexible state, 

10 [0050J Distal steerabl e portion 96 of endoscopic body 92 may be then arficniated to an 

orientation, e.g., whereby distal portion 96 facilitates engagement of tissue near' audhr 
inferior to the patient’s gastroesophageal junctioii GEJ. Accordingly, distal steerable portion 
96 may comprise a number of steering features, as described in farther detail in U.S. Pat 
App. Serial No. 10/734,562, incorporated above. With distal steerable portion 96 disposed in 
15 a desired configuration or orientation, endoscopic body 92 may be reversibly shape-locked to 
a rigid state such that the endoscopic body 92 maintains its position within the stomach S. 
Various metliods and apparatus for rigidizing endoscopic body 92 along ite length are also 
described in further detail in U.S. Pat. .App, Serial No. 10/734,562, incojporatcd above. 

(0051 ] Fig, 6 shows tissue mampulation assembly 14 having been advanced through first 
20 lumen 98 and a tissue engagement member 102 positioned upon flexible shaft 104 advanced 
through second lumen 100 , As the tissue wall of a body Imnen, such as the stomach, 
typically comprises an inner mucosal layer, connective tissue, the muscularis layer and the 
serosa layer. To obtain a durable purchase, e.g., in performing a stomach reduction 
procedure, tissue engagement member 102 may he advanced into contact wi th the tissue and 
25 preferably engages foe tissue F such that when the tissue engagement member 102 is pulled 
proximaily to draw the engaged tissue F between the Jaw members 20, 22 of tissue 
manipulation assembly 14, at least the musculaiis tissue layer and the serosa layer is drami 
into tissue mampulation assembly 14. 



10052J ,As tissue mampulation assembly 14 may be utilized to grasp and secure the engaged 
30 tissue, any number of tools may be utilized wuth tissue maiipulation assembly 14, e.g,, 

through shape-iockabie endoscopic body 92, to engage and manipulate tlie tissue of interest 
relative to tissue rnanipulatiou assembly 14. Fig. 7 illustrates tissue manipulation assembly 
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14 upon flexible body 12 with bamile 16 and examples of various tools wMch may be used in 
eombmation with, tissiie mampulation assembly 14. 



[00533 Tu-miiig to Fig. 7, one example of a tool uliKzabie in eombmation witli tissue 
mampulation assembly 14 is sliovtm in tissue engagement member 102 as a tissue piercing 
5 helix or corkscrew structure upon flexible sliaft 104 (as shown in. Fig. 6). Tissue engagement 
member 102 may be rotated about its longitudinal axis to engage the tissue of interest by 
rotating .handle 106 located on the proximal end of flexible sitaft 104. Alternatively, a tool 
having aggressive tissue graspers 108 positioned upon flexible shaft 110 and articniatable via 
handle 112 may be utilized in combination with tissue manipulation assembly 14. Anotiier 
10 alternative tool may be tissue graspei's 114 positioned upon flexible shaft 116 and 

ariiculatnble via handle 118. Tissue ^-aspers 114 maj-' have atraumatic grasping surfaces. In 
yet iuiother alternative, an endoscope 122 having optical fibers or imager 120 may be utilized 
for providing msualization. Endoscope 122 may be articulated via handle 124 at its proximal 
end. 

15 |0054] The examples of the various tools as shown and described are intended merely to be 

illustrative of the range of tools wliich may be usable with assembly 14 and are not intended 
to be Hunting in any maimer. Aity number of other tools may be accordingly utOizeti a.nd are 
intended to be within the scope of this disclosure. 



[0055] Alt exaniple of performing an endoluminal tissue manipulati on and securement 
20 procedure utilizing tissue manipulation assembly 14 in combination with a sepantte tissue 
grasping cool witliin, e.g., a patienf s stomach, is illustrated in Figs. 8A to SD. ,4s showm in 
Fig. 8.4, once shape-lockable endoscopic body 92 has been introduced into the patient, e.g,, 
trans-orally, trans-anally, percutaneousiy. etc., and desirably positioned relative to a tissue 
region of interest 130, endoscopic body 92 may be rigidized to maintain its configuration 
25 within tlie patient body. Alternatively, it may be left in a flexible state during tlis procedure, 



[0056] The tissue region of interest 130 as W'ell as the procedure m ay be visualized ftirough 
visualization lumen. 101 or a separate imager, as described above. In either case, tissue 
manipulation assembly 14 and tissue engagement member 102 may be advanced distally out 
from endoscopic body 92 through tlieir respective lumens 98, 100, Tissue engagement 
0 member 1 02 may be advanced into contact against the tissue smface, as showm in Fig. SA, 

and then rotated via its proximal handle until the tissue is engaged. The engaged tissue F 
may be pulled proxiinally relative to endoscopic body 92 and tissue manipulation assembly 
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14 may be actuated \ia its proximally located handle mfo an open expanded jaw 
configui'atioii for receiving the engaged tissue F, as shown in Fig. 8B. 

[0057J Altematively, once the tissue F has been engaged^ tissue nianipuiation assembly 14 
may be advanced distally in its open conliguratiou onto the engaged tissue, hi yet anotlier 
5 variation, tissue engagement member 102 may be omitted entirely and tissue manipulation 
assembly 14 may be utilized alone to gi'asp onto the tissue region of interest 130. In yet 
another altemative, a second tissue manipulation assembly may be used in combination with 
tissue manipulation assembly 14. 

[0058] Turning back to Fig, SB, tissue mampnlation assembly 14 may be atticulated to 
10 receive the engaged tissue F. As sbowm in Fig, SC, once engaged tissue F is positioned 

between jaw members 20, 22, the launch tube may be urged proximally to actuate upper jaw 
member 22 to grasp or damp upon the tissue F. Tissue engagement member 102 may be 
redacted from the tissue F or it may be left wititin the tissue while tissue mampulatioii 
assembly engages and secures the tissue F, 



1 5 [0059] Fig, SD shows a partial cross-sectional view of tlie tissue F while engaged to tissue 

maaipulation assembly 14, Tissue engagement member 102 has been omitted from this view 
only for the salce of clari ty. As .mentioned above, member 102 may be left remaining in the 
tissue F, disengaged from tissue F, or disengaged and removed entirely from endoscopic 
body 92, if so desired, and another tool may be advanced through lumen 100 to facilitate die 
20 procedure. Once jaw members 20, 22 have been actuated to clamp or grasp upon tissue F by 
the launch tube, the launch tube may be automatically positioned into its anchor deployment 
configiu-ation. The needle assembly may then be urged via manipulation fiom its proximal 
end at handle 16 tirrough the launch tube to pierce preferably through a duiil sero.sa layer 
through engaged tissue F and past lower jaw member 20, As described above, the engaged 
25 tissue F positioned bettveen the jaw members 20, 22 is desirably engaged such tliat the needle 
body 72, when urged tluough the tissue F, is disposed tlu'ougfa tlie musciilmis and.tor serosa 
layers of tire engaged tissue F. Once needle body 72 has passed through tissue F, one or 
more expandable tissue anchors may be ejected from needle body 72 tlirough needle opening 
74. 

30 [0060] Because needle body 72 may penetrate the tissue wall twice, it exits within the body 

inmen it utilized within, e.g., tire stomach, thus reducing the potential for in|nr}f to 
suo'ounding organs. ,A.s descrihed above, needle body 72 may define needle lumen or 
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opetimg 74 feroiigh wliidi expandable ac audior, e.g., distal anchor 82 and/or proximal 
anchor 84, may be sitaated during deployjiient and positioiiing of the assembly. A single 
suture or flexible element 132 (or multiple suture elements) may connect distal anelior 82 and 
proximal anchor 84 to one anotlier and end hi terminal loop 134, For instance, element 132 
5 may coinpriae various materials such as monofilament, mnltifilament, or any other 
Gonventionai suture material, elastic or elastomeric materials, e.g,, rubber, etc. 

[0061] Once distal anchor 82 has been ejected, needle body 72 may be urged proximally 
back through tissue F, where proximal anchor 84 may then be ejected fi'om needle body 72 
With suture 132 still co.nnecting the two anchors 82, 84 through tissue F, Alternatively, tissue 
10 manipulation assembly 14, with suture 132 still depending therefrom, may be diseagaged 
from tissue F and tlie procedure may be repeated at a second region of tis.sue wiiere proximal 
andior 84 may then be ej ected, 

100621 Fig. 9 A shows one variation where a single fold F may be seemed between 
proximal michor 82 and distal anchor 84. With both anchors 82, 84 disposed exterxially of the 
15 iaundi tube and suture 132 connecting the two, proximal anchor 84 may be urged into contact 
against tissue B’, As the anchors aie urged against tissue told F, distal anchor 82 or a portion 
of sutni'c 132 may be configured to provide any number of diieetionaily hanslatable locking 
mechanisms 136 which pro sdde for movement of an anchor along suture 132 in a first 
diiection and preferably locks, inhibits, or pi'events the reverse inovemeiit of the anchor back 
20 along suture 132. 

100631 Fig. 9B shows another variation where a at least bvo folds Fi and Fj may be secured 
between proximal anenor 82 axid distal anchor 84. After the anchors have been ejected from 
needle body 72, the anchors may be appxoximated towards one another over suture 132 thus 
bringing folds Fj and Bh towards one another. Although a single tissue fold and a dual fold 
,i5 are shown hi these examples, any number of folds or tissue ridges may be created using the 
tools disclosed hemin. Moreover, ttiese examples are merely intended to be illustrative and 
not limiting in any way. In eltiier case, it may be generally desirable to form the tissue folds 
such tliat serosa-to-serosa contact 138 occins between the iaj'-ers of secured tissue, al thouglr 
this may not be neces.sar>’ . 

30 [0064J V arious examples of cinching devices and methods -which may he utilised with the 

tools and devices herein aie described in further detail in U.S. Fat. App, Serial No. 

10/840,950 filed May 7, 2004, which has been incorporated herein above. 
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[0065J In 1181 % the ] annch tube as a jaw actuation mechamsHi, other varialioas of the 
iauiich tube may be utilized to ensure sufficient strength and force transmission in tissue 
niauipuiatioa asseiably 14 for jaw member aciuatioil. One such example is shoma in the 
perspective view of Fig, 10 A, which shows launch tube 44 having a number of remforcement 
5 members or bars 3.40 aligned along one or both sides of the lannch tube to provide for 
additional column strength. Each of the reinforcement menrbers 140 may be pivotally 
attacbed to lamach tabe 44 via pivot members 144 rotatably secured within pi vot channels 
142, a.s seen in the laimch tube cross-section m Fig. lOB. Moreover, each of the pivot 
members 144 may de.hne cooperating adjacent members relative to one another while 
1 0 niaintaming contact to aliow' for the transmission of force betw'een the members J44. Pivot 

members 144 may be positioned along the lengtli of the exposed launch tube or a portion of 
the launch tube; moreover, a singls side of the launch tube may have pivot msnabsrs 144 
atUiched thereto. Alternatively, rather than utilizing pivot members, portions of the iaiinch 
tube itself may be simply thickened to increase its column strength and force trairsrmssion 
15 capabilities. 



f0066j In anotlier variation, as showm in Fig, 1 1 A and the launch tobe cross-section in Fig. 

1 IB, a pull wire 152 may be routed through tubular body 12 and launch tube 44 tlu'ough a 
pull wre lumen 150 to provide a launch tube and jaw actuation mechanism separate .from the 
lannch tube actuation itself. Puli wire 152 may be manipulated via its proximal end at handle 
20 10 by pulling or pushing pull wire 152 to actuate launch tubs 44 and./or jaw members 20, 22. 

Alternatively, pull ware 152 may be routed through tubular body 12 and coimected dh'sctly to 
launch tube 44 at pull wire attachment point 154 ratlier than routing it through the launch 
tube. Again, manipulation of pull wire 152 may be utilized to mticulate the laimch tube 
configuration as well as jaw member articulation. 



25 [0067] Although a number of ilkstrative variations are described above, it will be apparent 

to tliose skilled in the att that vaiious changes and modifications may be made thereto 
without departing fi-om the scope of the invention. Moreover, although, specific 
configurations mid applications may be shown, it is intended that the various features may be 
utilized in vaiious combinations and in various types of procedures as practicable. It is 
30 intended in the appended claims to cover all sudx changes and modific-ations that fall witbin 
the true spirit and scope of the invention. 
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WAT IS CLAMED IS: 

1 LA tissue mauipuiation system, comprising: 

2 a tissue grasping tool pivotably coupled to a distal end of an elongate member 

3 and adapted to be advanced endoliunmaJly into a body iumen; and 

4 a tissue engagement device having a distal end effector adapted to reversibly 

5 engage tissue and further adapted to be positioned endoiuminaliy witliin the body lumen 

6 adjacent to the tissue grasping tool. 

1 2. The system of claim 1 wherein the tissue pasping tool comprises a 

2 first j aw member pivotably coupled to the distal end of the elongate njsmber, a second jaw 

3 member pivotably coupled along the first jaw' member, and a launch tube member adapted to 

4 urge the first atid second jaw members between a low-profile deli veiy^ configuration and an 

5 expanded grasping configuration, 

1 3 . The system of claim 2 wherein at least one of the first and second jaw 

2 members comprise protrusions for facilitating engagement onto tire tissue, 

1 4. The .system of claim 2 further comprising a stop for limiting a pivoting 

2 motion of tlie first jaw member. 

1 5. The system of claim 2 wherein a distal end of tbs launch tube member 

2 is pivotably coupled to the second jaw member. 

1 6. The system of clann 2 wherein the launch tube member comprises a 

2 distally located flexible portion, 

1 7 - Tbe system of claim 6 wherein tb,e launch tube member fiuih er 

2 comprises a rigid portion proximally of the flexible portion. 

1 S , The system of claim 2 wherein the first and second j aw members are 

2 adapted to reconfigure into the expanded grasping configuration when tire lannch tube is 

3 urged pioximally. 

1 9. The system of claim 1 whemin tire distal end effector comprises a 

2 helical member having a tissue piercing lip. 
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1 10. The system of claim 1 wherein the distal end effector comprises a 

2 grasper for reversibly engaging the tissue. 

1 i 1 . A tissue mampaiation .system, comprising: 

2 an endoscopic device having a jflexible body xvith a steerable distal section, 

3 Wherein the flexible body is adapted to be rigidked to maiotain an arbitrary shape; 

4 a tissue grasping tool pivotably coupled to a di.stal end. of an elongate member 

5 aud adapted to be advanced through the eadoscopic device; and 

6 a tissue engagement device having a distal end effector adapted to reversibly 

7 engage tissue and further adapted to be advanced through the eadoscopic device. 

1 1 2, The .sy.stem of claim 1 1 wherein the eadoscopic device flnther defines 

2 a Imnen for visualization. 

1 13 , The s>'stem of claim 1 1 wherein tire endoscopic device defines at least 

2 a first and a second lumen theretlirough. 

1 14. The sy'stem of claim 13 wherein the tissue grasping tool is adapted to 

2 be advanced tlirough the .tlrst Imnen wdtliin the endoscopic device, 

1 15, The system of claim 13 wherein the tissue engagement device is 

2 adapted to be advajiced through the second lumen within the endoscopic device, 

1 1 6. The system of claim 1 1 wherein the tissue gmsping tool comprises a 

2 fimt jaw member pivotably coupled to the distal end of the elongate member, a second jaw 

3 member pivotably coupled along the first jaw member, and a launch tube member adapted to 

4 urge the first and second jaw members between a low-profile delivery configuration and an 

5 expanded grasping configuration, 

1 17. The system of claim 16 finther comprising a needle assembly havi ng a 

2 piercing tip which is adapted to be advanced through the launch tube, 

1 18, The system of claim 17 further comprising at least two tissue anchors 

2 adapted to be elected tmm the needle assembly for seem-mg tire engaged tissue tberebehveen. 

1 19, A tissue mampulation systeirij, comprising: 
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2 a tissue grasping tool pivotably coupled to a distal eiid of aa elongate member 

3 and having a first jaw member pivotably coupled to the distal end of the elongate member, a 

4 second jaw member pivotably coupled along the first jaw member, and a launch tube member 

5 adapted to urge the first and second jaw members between a low-prof le delivery 

6 coufignraf on and an expanded grasping cotif gnration; and 

7 a tissue engagement device having a helical piercing member on, a distal end 

8 of a flexible shaii 

1 20, The system of claim 19 wherein at least one of the first and second jaw 

2 members comprise protrasions for tacilitating engagement onto the tissue. 

1 21 , Tbs system of claim 19 rvherein a distal end of the launch tube 

2 member is pivotably coupled to the second jarv member. 

1 22. The system of claim 19 wherein the launch tube member comprises a 

2 distally located flexible portion. 

1 23. The system of claim 19 '-vherein the Srst and second jaw' members are 

2 adapted to reconfigure into the expanded grasping configmation when tire launch tube is 

3 urged proximally. 

1 24. A metliod of securing tissue witMn a hollow body organ, comprising: 

2 exidohmnnaily advancing a tissue grasping tool pivotably coupled to a distal 

3 end of an elongate member' into the hollow body organ; 

4 reversibly engaging tissue wMhn the hollow body organ with a distal end 

5 effector positioned adjacently to the tissue gmsping tool; and 

6 clamping the engaged tissue with the tissue grasping tool. 

1 25. The method of claim 24 wherein endolumiually ad\'ancing comprises 

2 advancmg the tissue grasping tool transesophageally into a stomach. 

1 26. The metiiod of claim 24 wherein endolnminally advancing comprises 

2 advancmg an endoscopic device having a flexible body with a steerable distal section 

3 transesophagealiy, wherein tlie flexible body is adapted to be rlgidized to maintain an 

4 arbitral^' shape. 
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1 27. The metiiod of claim 26 further comprising steering the distal section 

2 withm the hollow body orgmi to a tissue region of interest and rigidiriiig the endoscopic 

3 device. 

1 28 . Tlie mefeod of claim 24 wherein revemibly engaging tissue comprises 

2 rotating a helical piercing member into the tissue and praximally urging the engaged tissue 

3 with the helical piercing member. 

1 29, The metliod of claim 24 wherein clamping die engaged tissue 

2 comprises ui'ging a launch tube member distally such tliat an upper and lower jaw member 

3 are urged onto the engaged tissue. 

1 30, The metliod of claim 24 further comprising securing the engaged tissue 

2 via the tissue grasping tool, 

1 3 1 . A tissue securement apparatus, comprising: 

2 an eiougate body having a proximal end, s distal end, and a flexible length 

3 therebetween; 

4 a fust jaw member pivotably coupled to the distal end of the elongate member; 

^ a second J aw member pivotably coupled along the first j aw member: and 

6 a launch tube defining a lumen flieretlnough, the launch tube being slidably 

7 positioned along the elongate body and pivotably coupled to the second jaw member. 

1 32 . The apparatus of claim 31 wherein at least one of the first and second 

2 jaw members comprise protrusions for facilitating engagement onto the tissue. 

1 33. The apparatus of claim 31 wherein a distal end of the launch tube 

2 member is pivotably coupled to the second jaw member. 

1 34. The apparatus of claim 3 1 wherein the launch tube member c.oniprise,s 

2 a distally located flexible portion, 

1 35. The apparatus of claim 34 wherein the lamich tube member ferther 

2 comprises a rigid poition proximally of the flexible portion. 
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1 36. The apparatus of claim 31 whsreio the fimt and second jaw members 

2 are adapted to configure iato an expanded configuration when dre lamich tube is urged 

3 proximaiiy, 

1 37. The apparatus of claim 31 wherein the fimt and second jaw members 

2 are adapted to configure into a grasping configuration w'hen the launch tube is urged distally, 

1 38, The apparatus of cialtn 3 1 wherein the first jaw member defines an 

2 opening for passage of a needle assembly thsi etlirouglx. 

1 39. The apparatus of claim 31 fuitber cornprismg a needle assembly 

2 slidably positioned witifin the launch tube, the needle assembly having a needle body and an 

3 anchor assembly for securing tissue therehetw^een. 

1 40. The apparatus of clann 3 1 firrther comprising a pull wire connected to 

2 a portion of the launch tube tor ajticulating the apparatiis about the distal end of the elongate 

3 member. 

1 41. A method of securing tissue witliin a hollow body organ, comprismg: 

2 endoluminally advancing into a hollow body organ an elongate flexible 

.3 member having a first jaxv member and a second jaw' member in a low-profile configmation 

4 positioned on a distal end of tire elongate flexible member; 

5 urging the first j aw meanber to pi vot about the elongate member distal end by 

6 proxmndly translating a launch tube: 

7 orgmg the second ja-w member to pivot into contact against tire first jaw 

8 member by distally translating the laimcb htbe. 

^ 42. The method of claim 41 wfierein endolmmnaliy advancing comprises 

2 advancirig the elongate flexible member transesophageally into a stomach, 

1 43, The method of claim 41 wherein endoluminally ad vanemg comprises 

2 advancing the elongate flexible member through, an endoscopic device into the hollow body 

3 organ. 



1 44. The method of claim 43 fintirer comprising rigidizing a length of the 

2 endoscopic device w'hen positioned wdthin the hollow'^ body organ. 
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1 45 . The laetliod of claim 41 wherein urging the first jaw member to pivot 

2 comprises pivoting the first jaw member such that the first jaw inemfoer is angled relative to a 

3 iongitudinal a?ds of the elongate flexible member. 

1 46. The method of claim 41 wherem urging the second jaw member to 

2 pivot comprises rotating the second jaw member against fee first jaw member into a damping 

3 coiitlguration. 

1 47. The metliod of claim 41 fiirilier comprising positioning a portion of 

2 tissue to be secured between the first and second jaw members prior to urgmg tire second jaw 

3 member to pivot into contact, 

1 48, The method of clfiim 41 further comprising advarreing a needle 

2 assembly through fee iannch tube such that the needle assembly exits the laimdi tube and 

3 passes through the first jaw member. 

1 49, The method of claim 48 further comprising deploying a first tissue 

2 anchor from the needle assembly. 

^ 50, The method of claim 49 further comprising deploying a second tissue 

2 anchor firom fee needle assembly after disengaging fee second jaw member from the first jaxv 

3 member. 

1 51, The method of claim 41 fuitlier comprising proxim ally translating the 

2 launch tube to urge the second jaw member awmy from the first jaw member. 
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